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ABSTRACT 

Liver  transplantation  has  become  a  therapeutic 
'  modality  for  treatment  of  end-stage  liver  disease.  The 
number  of  liver  transplants  performed  in  America  has 
seen  a  steady  increase  over  the  past  10  years  as  has 
the  patient  survival  rates.  The  cost  associated  with 
liver  transplantation  is  expensive  by  any  standard. 

The  U.S.  Government  is  currently  paying  a  large  portion 
of  the  costs  associated  with  liver  transplants  being 
performed  on  eligible  Department  of  Defense  (DOD) 
beneficiaries  in  civilian  hospitals  under  the  Civilian 
Health  and  Medical  Program  of  the  Uniformed  Services 
(CHAMPUS) .  What  costs  are  included  in  the  liver 
transplant  cost  equation  depend  largely  on  who  or  what 
organization  is  doing  the  analysis.  The  exact  costs 
associated  with  the  CHAMPUS  funded  liver  transplants 
are  very  difficult  to  determine  as  only  part  of  the 
total  liver  transplantations  costs  are  identified  under 
the  liver  transplantation  code.  The  WHMC  Commander 
believes  WHMC  can  perform  liver  transplant  operations 
at  a  lower  cost  to  the  government  than  what  CHAMPUS 
pays.  This  cost  comparison  determined  what  medical 
care  was  included  in  the  CHAMPUS  cost  figure  for  34 
liver  transplant  patients  and  determined  the  costs  of 
identical  services  performed  on  4  WHMC  liver  transplant 
patients.  This  retrospective  study  concluded  that  WHMC 
can  perform  liver  procedures  at  a  lower  cost  to  the 
government  than  what  the  government  pays  for  under 
CHAMPUS.  - - 
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ABSTRACT 

Liver  transplantation  has  become  a  therapeutic 
modality  ■for  treatment  of  end-stage  liver  disease.  The 
number  of  liver  transplants  performed  in  America  has 
seen  a  steady  increase  over  the  past  10  years  as  has 
the  patient  survival  rates.  The  cost  associated  with 
liver  transplantation  is  expensive  by  any  standard. 

The  U.S.  Government  is  currently  paying  a  large  portion 
of  the  costs  associated  with  liver  transplants  being 
performed  on  eligible  Department  of  Defense  (DOD) 
beneficiaries  in  civilian  hospitals  under  the  Civilian 
Health  and  Medical  Program  of  the  Uniformed  Services 
(CHAMPUS) .  What  costs  are  included  in  the  liver 
transplant  cost  equation  depend  largely  on  who  or  what 
organization  is  doing  the  analysis.  The  exact  costs 
associated  with  the  CHAMPUS  funded  liver  transplants 
are  very  difficult  to  determine  as  only  part  of  the 
total  liver  transplantations  costs  are  identified  under 
the  liver  transplantation  code.  The  WHMC  Commander 
believes  WHMC  can  perform  liver  transplant  operations 
at  a  lower  cost  to  the  government  than  what  CHAMPUS 
pays.  This  cost  comparison  determined  what  medical 
care  was  included  in  the  CHAMPUS  cost  figure  for  34 
liver  transplant  patients  and  determined  the  costs  of 
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identical  services  performed  on  4  WHMC  liver  transplant 
patients.  This  retrospective  study  concluded  that  WHMC 
can  perform  liver  procedures  at  a  lower  cost  to  the 
government  than  what  the  government  pays  for  under 
CHAMPUS. 
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CHAPTER  I 
INTRODUCTION 

Conditions  Which  Promctsd  ths  Study 

The  medical  community  has  made  tremendous 
advancements,  especially  in  the  last  100  years,  that 
have  prolonged  and  improved  the  quality  of  life.  Many 
of  these  great  medical  advancements  are  relatively  new 
and,  by  economic  standards,  expensive  <Evans,  1989). 

The  liver  transplant  is  one  such  procedure.  This 
procedures  is  a  "last  ditch"  effort  to  save  the  lives  of 
patients  with  terminal  or  end-stage  liver  disease. 

Liver  transplants  are  now  covered  by  many  health 
insurance  plans  including  Medicaid  and  the  Civilian 
Health  and  Medical  Program  of  the  Uniformed  Services 
<CHAMPU8) . 

Currently  there  is  no  ongoing  liver  transplant 
program/service  provided  at  any  Department  of  Defense 
(DOD)  medical  facility  although  some  liver  transplants 
have  been  performed  in  United  States  Air  Force  (USAF) 
and  U.S.  Army  hospitals.  The  primary  prohibiting 
factors  why  this  service  has  not  been  provided  in 
military  hospitals  is  the  high  cost  and  high  usage  of 
resources  involved  with  a  liver  transplant  procedure. 
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Nonetheless,  the  commanding  officer  of  the  Wilford 
Hall  USAF  Medical  Center  (WHMC)  felt  it  was  clearly 
appropriate  to  begin  offering  this  service  to  authorized 
beneficiaries.  A  proposal  to  open  a  liver  transplant 
service  was  submitted  to  the  USAF  Surgeon  General 
(USAF/SG)  for  approval  under  the  Congressional 
Efficiency  Add  Initiative  program.  The  Congressional 
Efficiency  Ado  Initiative  program,  basically,  is  an 
attempt  to  recapture  CHAMPUS  dollars  by  providing 
medical  services  at  cost  that  is  less  than  the 
reimbursable  amount  allowed  by  CHAMPUS.  The  USAF/SB 
tentatively  disapproved  the  request  based  on  cost  data 
provided  by  WHMC  which  implied  it  was  more  cost 
effective  to  pay  for  liver  transplants  under  CHAMPUS 
than  if  WHMC  opened  a  liver  transplant  service.  After 
further  review  and  analysis  by  WHMC  staff,  it  appeared 
the  CHAMPUS  cost  data  provided  to  the  USAF/SG  was 
incomplete  and  not  truly  reflective  of  actual  costs  in 
providing  liver  transplants.  It  was  felt  by  many  at 
WHMC  that  a  well  detailed  cost  analysis  project/study 
would  unquestionably  show  that  performing  liver 
transplants  at  WHMC  would  be  lees  expensive  than  what  it 
costs  the  government  under  CHAMPUS. 
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Background  on  MHMC  and  tha  Livar  Transplantation  Sarvica 

MHMC  is  tha  largest  medical  treatment  -facility  in 
tha  U8AF  in  terms  o-f  size  (beds  and  square  -footage)  , 
patient  census,  outpatient  visits,  personnel  assigned, 
and  Just  about  every  other  category.  The  main  -facility 
was  designed  and  built  as  a  1009  bed  medical  center,  but 
presently  operates  at  just  over  800  beds.  The  medical 
center  employees  over  4,100  personnel  (military  and 
civilian)  in  providing  its  beneticiaries  medical  care  in 
over  135  medical  specialty  areas.  The  mission  at  WHMC 
is  tO!  "...ensure  maximuiTi  wartime  readiness  by 
providing  both  a  worldwide  tertiary  re-ferral  center  and 
operating  a  comprehensive  community  health  care  system 
•for  active  duty  and  other  beneficiaries.  In  addition, 
it  is  responsible  for  conducting  war  readiness  training, 
health  care  education  and  clinical  investigation."  (WHMC 
Qtr  8um,  1989). 

The  entire  medical  center  complex  consists  of  42 
buildings  totaling  approximately  1.6  million  square 
feet.  The  patient  workload  at  this  large  medical 
center  is,  to  say  the  least,  awesome.  For  instance,  in 
1989,  WHMC  averaged,  each  month,  75,322  outpatient 
visits,  1,997  patients  admissions,  615,398  laboratory 
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tests  performed,  172,879  prescriptions  filled,  43,567 
radiology  procedures,  and  1,151  surgical  procedures.  The 
Operations  and  Maintenance  budget  for  FY89,  not 
including  the  pay  and  benefits  of  the  active  duty 
personnel  assigned  to  the  medical  center,  was 
<:85,515,000.  It  costs  21103,535  each  day  just  for 
medical  supplies. 

Statement  of  the  Management  Question 

The  problem  of  this  study  is  to  determine  if  WHMC 
can  perform  liver  transplants  at  a  lower  cost  to  the 
government  than  what  it  costs  the  government  to  pay  for 
these  procedures  performed  in  civilian  hospitals  under 
CHAMPUS. 

Review  of  the  Literature 

The  first  human  liver  transplant  was  performed  by 
Dr.  Thomas  E.  Starzl  at  the  University  of  Colorado  on 
March  1,  1963  (Plevak  Southern,  Narr,  it  Peters,  19895 
Starzl  et  al . ,  1982).  Unfortunately  the  patient  died  as 
did  the  next  six  liver  transplant  patients  (Starzl  et 
al . ,  1982).  The  first  extended  patient  survival  was 
finally  achieved  on  the  8th  patient  who  lived  for  more 
than  a  year  following  a  liver  transplant  on  July  23, 

1967  (Starzl  et  al . ,  1982). 
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Many  advancements  were  made  with  liver 
transplantations  over  the  years  that  had  a  positive 
impact  on  patient  survival  rates.  There  was  a  notable 
improvement  in  patient  survival  rates  -from  1967  until 
1980,  but  short  term  mortality  rates  (1-5  years) 
continued  to  remain  high  (Starzl  et  al ,  1985).  The  most 
significant  development  affecting  patient  survival 
rates,  however,  was  the  introduction  of  the  drug 
cyclosporine  in  1980  (Evans  St  Manninen,  1988;  Starzl  et 
al . ,  1982;  Starzl,  Demetris,  &  Van  Thiel,  1989).  Starzl 
et  al  (1989)  note  the  importance  of  cyclosporine  when 
they  state:  "The  development  of  cyclosporine  has  been 
the  single  most  important  factor  in  making  liver 
transplantation  practical"  (p.  1094).  The  number  of 
liver  transplant  operations,  however,  continued  to 
increase  slowly  over  the  years  although  the  patient 
survival  rate  showed  tremendous  improvements  (Evans, 
1984;  Iwatsuki  et  al ,  1988;  Starzl  et  al ,  1982). 

Two  main  reasons  for  the  slow  advancement  in  the 
number  of  liver  transplant  operations  appear  to  be  the 
high  cost  of  the  procedure  and  reluctance  of  many 
insurance  companies  to  provide  coverage  for  this 
procedure.  The  cost  of  a  liver  transplantation  was 
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expensive  and  liver  transplantation  was  still  considered 
an  experimental  procedure  until  the  mid-1980s  (Luebs, 
1985).  Therefore,  many  insurance  companies,  including 
the  federal  programs  (Medicare,  Medicaid,  and  CHAMPUS) 
used  the  "experimental  procedure"  title  as  a  way  to 
disallow  patient  claims  (Luebs,  1985;  Sebesin,  Williams, 
it  Evans,  1988).  Luebs  (1985)  notes: 

With  the  good  news  of  new  life,  there  was  the 
fiscal  reality.  Each  patient  with  a  liver 
transplant  had  a  hospital  bill  amounting  to 
approximately  flOO, 000. .. .many  third  party  health 
insurance  payors  were  looking  for  a  way  to  avoid 
payment  of  these  large  bills,  and  they  had  no 
trouble  finding  the  loophole.  Since  the  procedure 
was  still  considered  experimental,  third  party 
payors  such  as  the  federal  Medicare  program,  many 
state  Medicaid  programs,  commercial  insurance 
companies,  and  some  Blue  Cross  plans,  used  that 
loophole  to  avoid  payment,  (p.  402) 

The  tremendous  cost  of  a  liver  transplant  was  one 
of  the  main  reasons  for  the  slow  increase  in  this 
procedure  as  many  patients  simply  could  not  afford  to 
pay  and  insurance  companies  did  not  cover  the  procedure 
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<Luebs,  1985|  Sebesin  et  aX ,  1988).  The  preoperati ve, 
operative,  and  postoperative  (inpatient)  care  for  a 
liver  transplant  patient  is  one  of  the  most  costly 
medical  procedures  and  the  most  expensive  solid  organ 
transplant  procedure  (Evans,  1985;  Fackelmann,  1985; 
Luebs,  1985).  The  expensive  costs  and  inability  of 
citizens  to  privately  foot  the  bill  for  liver  transplant 
operations  has,  no  doubt,  contributed  in  keeping  the 
number  of  liver  transplantations  to  a  level  much  lower 
than  the  patient  demand/need  (Evans,  1989).  Sebesin  et 
al  (1988)  notes 

Hepatic  transplantation,  although  often 
spectacularly  successful,  is  a  costly  form  of 
therapy  for  a  number  of  chronic,  debilitating,  and 
fatal  hepatic  diseases.  The  thousands  of 
individuals  who  could  benefit  from  the  procedure, 
the  cost  involved,  and  the  limited  reimbursement 
make  economic  considerations  a  legitimate  topic  of 
societal  debate  (p.  334). 

In  1983  the  National  Institutes  of  Health  (NIH) 
Consensus  Conference  on  Liver  Transplantation  determined 
that  liver  transplantation  was  a  therapeutic  modality 
for  terminal  liver  disease  (Luebs,  1985).  Following  the 
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NIH  Consensus  Conference,  liver  transplantation  was  no 
longer  considered  an  experimental  procedure  by  the  U.S. 
Government  (Luebs,  19855  Sebesin  et  al ,  1988).  This 
action  allowed  reimbursement  for  liver  transplantations 
under  the  Medicare  and  Medicaid  programs  thus  making 
this  procedure  accessible  to  millions  of  people  (Sebesin 
et  al ,  1988).  More  and  more  civilian  health  insurance 
companies  were  also  covering  this  procedure  for  their 
beneficiaries.  Not  surprisingly,  the  number  of  liver 
transplantations  started  to  climb  steadily  as  did  the 
number  of  liver  transplant  centers  (Evans,  1984). 

The  literature  also  indicates  that  the  costs 
associated  with  an  individual  liver  transplantation 
procedure  has  risen  sharply  over  the  years  at  one 
medical  facility,  yet  another  medical  facility  showed  a 
decrease  in  costs  (Luebs,  1985;  Williams,  Vera,  &  Evans, 
1987).  Overall,  the  total  average  first  year  costs  for 
a  liver  transplant  patient  was  estimated  to  be  *130, 000 
(range  *68,000  -  *238,000)  in  1985  (Evans,  1986).  The 
cost  varies  significantly  from  facility  to  facility  and 
patient  to  patient  (Chu,  Cotter,  &  Hamilton,  1988; 

Evans,  1985;  Grygar,  1990;  HIAA,  1989;  Luebs,  1985; 
Rauch,  1989).  Perhaps  this  is  Decause  many  factors  can 
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be  entered  into  or  omitted  -from  the  cost  equation.  For 
instance,  some  sources  only  estimated  the  operative 
(including  professional)  and  inpatient  costs  associated 
with  liver  transplants  (Qrygar,  1990{  Rauch,  1989). 
Another  source  took  into  consideration  the  preoperative, 
operative,  and  postoperative  (including  first  year 
posttransplant)  costs  (Evans,  1985).  It  appears  lees 
creditable  to  report  that  it  costs  a  certain  amount  of 
money  for  a  procedure  if  the  cost  data  is  incomplete 
and/or  the  factors  impacting  the  costs  are  not  clearly 
defined.  The  most  accepted  cost  analysis  data  tended  to 
include  all  first  year  costs  directly  or  indirectly 
related  to  the  liver  transplant  procedure  (Evans,  1985; 
HIAA,  1989). 

The  literature  also  indicated  that  costs  vary 
significantly  not  only  from  facility  to  facility  but 
from  patient  to  patient  (Evans,  1984;  Chu  et  al ,  1988; 
Williams  et  al ,  1987).  The  preoperative  condition  of 
patients  was  found  to  have  a  significant  impact  on 
patient  costs  (Williams  et  al . ,  1987).  Williams  et  al 
(1987)  identify  the  various  categories  of  preoperative 
liver  transplant  patients  as  followst 
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Grade  Ii  Stable,  awaiting  transplan  cation  at 
home. 

Grade  lit  Unstable,  requiring  in-patient  hospital 
care  -for  liver  disease  or  related 
complications. 

Grade  Till  Requiring  intensive  care  -for  management 
o-f  complications  o-f  liver  -failureji 
hepatorenal  syndrome j  constantly 
encephalopathic;  having  two  or  more 
operations  in  liver  hilum  (p.  1117). 
Grade  1  patients,  on  average,  required  the  least  amount 
of  inpatient  care  and  cost  the  least  to  treat,  with  the 
Grade  III  patients  requiring  the  most  inpatient  care  and 
costing  the  most  to  treat  with  the  Grade  II  patients  in 
the  middle  (Milliams  et  al ,  1987). 

There  are  many  factors  to  consider  when  determining 
the  cost  of  a  liver  transplantation  procedure.  The 
first  step  is,  however,  to  have  a  clear  understanding  of 
the  difference  between  charges  and  costs.  Evans  <1985' 
explains  these  differences  clearly  when  he  writess 
"Costs  reflect  the  actual  resources  used  to  produce  a 
good  or  service,  while  charges  are  what  a  provider  bills 
a  payer  for  having  provided  the  good  or  service.  Costs 
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are  always  lower  than  charges"  (p.  130).  To  date,  the 
cost  data  on  liver  transplantation  has  been  somewhat 
Fragmented  and  incomplete  (Chu  et  al . ,  1988;  Evans, 

1984) .  The  cost  data  available  in  the  literature  does 
provide  a  -foundation,  however  crude,  to  determine  what 
costs  should  be  considered  in  analyzing  individual 
•facility  costs  -for  liver  transplantation. 

Most  medical  -facilities  break  out  costs  into 
di-f-ferent  categories.  The  Children's  Hospital  o-f 
Pittsburgh,  in  1985,  began  giving  families  an  estimate 
of  costs  for  the  liver  transplantation  procedure  (Luebs, 

1985) .  Their  costs  were  broken  down  into  five  general 

categories:  Hospital,  Surgery,  Anesthesia,  Clinic 

Outpatient,  and  Postoperative,  Nonsurgical  Pediatric 
Care  (Luebs,  1985).  Another  article  determined  costs 
for  liver  transplantation  by  dividing  the  procedure  into 
three  components,  preoperative  evaluation, 
hospitalization,  and  first  year  follow-up  (Williams  et 
al . ,  1987).  Evans  (1987)  notes:  "In  assessing  the  cost 
of  a  transplant  procedure  one  must  consider  the 
transplant  as  having  several  distinct  cost  components: 
pretransplant,  evaluation  and  screening,  candidacy, 
transplant,  and  posttransplant  costs"  (p.  68). 
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The  literature  clearly  indicates  that  the  hospital 
costs  in  treating  liver  transplant  patients  are  much 
higher  than  the  costs  associated  with  treating  most 
patients  <''!:hu  et  al.,  1988|  Plevak  et  al,1989..  The 
direct  nursing  care  is  very  intensive  and  demanding, 
especially  in  the  intensive  care  unit  (Plevak  et  al , 
1989).  In  addition,  liver  transplant  patients  require 
an  extraordinary  amount  o-f  ancillary  procedures  (CHU  et 
al . ,  1988).  Organ  procurement  is  also  very  expensive 
(Chu  et  al .  ,  1988).  Another  -factor  is  the  expense 
invols'ed  in  the  operation  itsel-f.  The  liver 
transplantation  operating  team  is  a  very  large  team,  by 
normal  standards,  and  the  operation  itsel-f  lasts  a 
considerable  amount  o-f  time  (Luebs,  1985;  Van  Thiel  et 
a 1 ,  1 982 ) . 

The  literature  provides  an  array  of  methods  to  use 
when  doing  a  cost  analysis,  also  called  cost  finding 
(Berman,  Weeks,  J<  Kukla,  1986;  Herkimer,  1986).  Berman 
et  al  (1986)  list  the  four  most  commonly  used  methods  of 
cost  analysis  ass 

1.  Direct  apportionment 

2.  The  step-down  method 

3.  Double  apportionment 
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4.  Algebraic  or  multiple  apportionment  (p.  120) 

Each  method  of  cost  analysis  has  advantages  and 
disadvantages.  Direct  apportionment  is  the  simplest  and 
least  sophisticated  method  (Berman  et  al . ,  1986; 

Herkimer,  1986).  Direct  apportionment  is  not,  however, 
accepted  by  most  third  party  payors  or  some  of  the 
experts  in  the  field  of  hospital  financial  management 
because  its  ri.sans  of  allocating  costs  may  not  be  in 
relation  to  the  amount  of  resources  used  (Berman  et  al., 
1986) . 

The  step-down  method  is  a  more  advanced  way  to 
determine  costs  than  is  direct  apportionment.  The 
step-down  method  allows  the  costs  of  nonrevenue 
producing  departments  to  be  allocated  to  other 
nonrevenue  producing  departments  and  revenue  producing 
departments  (Berman  et  al.,  1986;  Herkimer,  1986).  The 
shortfall  in  this  method  is  that  once  a  department  has 
allocated  all  of  its  costs,  it  is  considered  closed. 

Once  closed,  a  department  cannot  receive  any  costs  from 
other  nonrevenue  producing  departments  (Berman  et  al . , 
1986;  Herkimer,  1986).  Because  of  this,  it  is  important 
to  determine  the  sequence  in  which  to  close  the 
nonrevenue-producing  departments  (Herkimer,  1986). 
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The  third  method  is  the  double  apportionment 
method.  Double  apportionment  allows  for  full 
interdepartmental  costs  to  be  allocated  between  the 
nonrevenue  departments  before  final  step-down  to  the 
revenue  generating  departments  (Berman  et  al . ,  1986). 
This  double  apportionment  method  was  used  to  correct  the 
shortfall  in  the  step-down  method  (Berman  et  al ,  1986). 
This  method  is,  however,  more  time  consuming  and 
cumbersome  than  the  direct  apportionment  and  step-down 
methods. 

The  fourth  method  is  the  multiple  apportionment 
method.  This  method  is  the  most  complex  method  and, 
although  it  can  be  accomplished  manually,  is  probably 
better  suited  for  automation  because  of  the  many 
distribution  equations.  Algebraic  multiple 
distributions  are  made  between  the  various  nonrevenue 
generating  departments  before  being  allocated  to  the 
revenue  generating  departments  (Berman  et  al . ,  1986; 
Herkimer,  1986).  These  multiple  transactions  are  an 
attempt  to  determine  the  exact  costs  of  the  particular 
service  (Berman  et  al . ,  1986). 

There  are  many  methods  available  to  use  in 
performing  a  cost  analysis.  Which  one  to  use  must  be 
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determined  by  the  -facility  and  situation.  There  appears 
to  be  little  di-f -ference,  in  percentage,  between  the  most 
sophisticated  methods  (Berman  et  al . ,  1986).  In 
determining  the  most  accurate  method  of  cost  analysis, 
(Berman  et  al  -  ,  1986)  concluded:  "A  study  o-f  three 
hospitals  showed  a  1*/.  or  254  variation  by  department 
between  the  algebraic  method  (multiple  apportionment) 
and  the  step-down,  with  double  apportionment  coming 
somewhere  between"  (p.  137-138).  There-fore,  -from  a 
practical  standpoint,  it  is  recommended  to  use  either 
the  double  apportionment  or  the  step-down  methods 
(Berman  et  al.,  1986). 

The  cost  analysis  method  used  by  the  DOD  in  all  its 
medical  facilities  is  the  Medical  Expense  and 
Performance  Reporting  System  (MEPRS) .  The  MEPRS  uses  a 
step-down  methodology  to  determine  the  costs  of 
providing  various  medical  services  (DOD  6010. 13M,  1986). 
Costs  of  various  services  (i.e. ,  administrative  support, 
linen,  housekeeping,  ancillary  services,  providers' 
time,  etc.)  are  distributed  by  an  appropriate  cost 
equation  to  the  final  units  of  measurement,  called 
subaccounts.  Administra+-i ve  costs,  for  example,  are 
distributed  to  all  sections  of  the  medical  facility 
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according  to  square  footage.  Provider  costs,  on  the 
other  hand,  are  distributed  to  various  sections  based  on 
the  time  spent  in  that  section.  The  MEPRS  steps-down 
costs  for  a  particular  service/function  only  once  and 
then  closes  cut  that  service/account.  The  final  product 
provides  an  average  cost  for  various  services,  as  broken 
down  by  a  the  unit  of  measurement  known  as  a  subaccount 
or,  by  civilian  terms,  a  revenue  producing  department. 
For  instance,  subaccounts  used  in  the  MEPRS  aret  (1) 
average  cost  per  inpatient  day  in  the  intensive  care 
unit  andj  (2)  average  cost  per  surgical  procedure  (DDD 
6010. 13M,  1986).  The  shortfall  with  the  MEPRS  is  that 
it  does  not  take  into  consideration  the  intensity  of 
care  for  the  various  individual  patient 
conditions/diagnosis.  Liver  transplant  patients,  for 
instance,  require  a  high  intensity  of  care  that  uses  a 
tremendous  amount  of  resources  as  compared  with  patients 
suffering  from  other  illnesses  (Chu  et  al.,  1988?  Plevak 
et  al ,  1989) . 

OCHAMPUS  provided  the  USAF/SG  with  statistical 
information  that  placed  the  average  government  cost  for 
a  liver  transplant  patient  at  $94,100  (HQ  USAF/SG, 

1989).  This  estimate  was  a  combination  of  hospital 
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costs  at  $87,000  and  the  pro-fessional  -fee  costs  at 
$7,100  per  transplant.  The  author  was  provided  a  15 
month  summary  o-f  information  (1  Oct  87  -  31  Dec  88)  from 
CHAMPUS  that  showed  hospital  costs  of  $89,794  and 
professional  fee  costs  of  $7,093  for  a  total  of  $96,887 
per  patient  (Barnett,  1989).  This  study  will  use  the 
$96,887  cost  figure  from  CHAMPUS  since  this  cost  figure 
was  forwarded  to  the  author  on  a  computer  generated 
report  from  the  Chief  of  the  Statistics  Branch  at 
OCHAMPUS.  The  CHAMPUS  information,  however,  did  not 
account  for  any  costs  other  than  the  cost  associated 
with  the  surgical  procedure  and  the  postoperative 
inpatient  care  (K.  Zimmerman,  personal  communication,  9 
July  1990).  Cost  excluded  from  the  CHAMPUS  information 
were  preoperative  costs,  readmission  costs  (if  any)  , 
organ  procurement  costs  and  first  year  costs. 

Purpose  of  the  Study 

The  purpose  of  this  study  is  to  determine  the  costs 
involved  in  performing  liver  transplants  at  WHMC  and 
compare  this  figure  with  the  reimbursable  amount  paid 
for  by  the  government  under  CHAMPUS.  The  objectives  are 
to:  (1)  determine  the  average  total  cost  per  liver 

transplant  case  (patient)  paid  for  by  CHAMPUS;  (2) 
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determine  what  medical  services  are  included  in  the 
CHAMPUS  cost  -figurej  <3)  determine  the  average  cost  per 
liver  transplant  case  (patient)  at  WHMC  including  in  the 
cost  equation  only  those  medical  services  similar  to  the 
medical  services  in  the  CHAMPUS  cost  flgurei  (4)  compare 
the  CHAMPUS  cost  against  the  WHMC  costj  (C)  report  the 
results  o-f  the  study,  through  appropriate  channels,  to 


the  WHMC  Commander. 
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CHAPTER  II 

METHODS  AND  PROCEDURES 

Subjects 

The  subjects  measured  in  this  study  were  the  -^irst 
four  liver  transplant  patients  at  uJHMC.  The  sample  is 
considered  representative  of  the  population  requiring 
this  service.  The  sample  selected  is  consistent  with 
the  pre-study  criteria  set  up  in  the  BMP  Proposal  and 
there  existed  no  biases  in  the  sample  selection.  The 
four  transplant  procedures  took  place  between  May,  1989 
and  M.ny,  1990.  The  ethical  rights  of  the  subjects  have 
been  considered  and  are  not  applicable  for  the  purposes 
of  this  studyp  There  existed  no  harm  to  the  subjects 
related  to  this  cost  gathering  study  and  no  names  or 
other  personal  data  are  used  in  the  study. 

Study  Design 

This  study  will  perform  a  retrospective  cost 
analysis  of  the  first  four  liver  transplants  performed 
at  WHMC  during  1989  and  1990.  Each  of  these  four  liver 
transplants  cases  will  be  individually  analyzed  and  this 
data  documented.  The  cost  analysis  method  to  be  used  is 
a  combination  of  a  step-down  analysis  and  direct 
allocation  analysis.  This  method  was  chosen  because  it 
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was  determined  to  be  the  most  accurate  and  appropriate'. 
WHMC  uses  the  DOD  implemented  MEPRS  to  provide  cost  data 
•for  various  patient  care  and  support  services.  The 
MEPRS  uses  a  step-down  process  to  determine  -final  costs 
•for  general  medical  services.  The  -final  number  (cost) 
is  overall  direct  and  indirect  costs  divided  by  the 
number  o-f  patients  or  units.  For  instance,  every 
patient  seen  in  the  emergency  room,  regardless  of  the 
medical  problem  or  intensity  of  medical  care  provided, 
is  considered  to  cost  the  same.  Additionally,  each 
inpatient  service  determines  costs  based  on  a  bed  day 
average  for  all  patients  receiving  care  in  that 
specialty  area.  For  instance,  all  patients  being 
treated  as  an  inpatient  internal  medicine  patient  are 
given  the  same  weighted  value  in  computing  MEPRS  costs 
although  it  is  well  known  that  intensity  levels  can  be 
considerably  different. 

The  MEPRS  does,  however,  possess  flaws  when  trying 
to  determine  specific  costs  associated  with  a  particular 
patient  or  service.  These  flaws  will  be  identified 
during  this  study  and  alternative  methods  to  determine 
costs  will  be  substituted  as  necessary.  On  the  positive 
side,  the  MEPRS  does  have  some  strong  points  which  will 
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be  utilized  extensively  in  this  study.  One  of  these 
strong  points  is  the  step-down  distribution  of  certain 
indirect  costs  (administrative  costs,  facility 
maintenance  costs,  linen  costs,  etc.)  to  the  various 
inpatient  wards  which  are  further  stepped-down  to 
individual  patient  bed  days. 

The  costs  associated  with  these  liver  transplants 
are  to  be  allocated  to  eight  major  categories:  Surgery, 
Pharmacy,  Laboratory,  Blood  Bank,  Radiology,  Surgical 
ICU,  Other  Bed  Days,  and  Organ  Procurement.  These 
categories  selected  were  based  on  the  literature, 
interviews  with  WHMC  personnel,  and  the  author's 
experience.  Separating  various  costs  into  these  eight 
categories  allows  for  a  clear  picture  of  the  ingredients 
that  contribute  to  the  overall  cost. 

The  information  on  costs  for  the  patients  receiving 
liver  transplants  under  CHAMPU8  was  provided  by  the  HQ 
USAF/SG  and  OCHAMPUS.  The  CHAMPUS  information  appears 
limited  because  it  only  includes  the  costs  involved  with 
the  surgical  procedure (s) ,  initial  inpatient  care,  and 
professional  costs.  No  information  on  pretransplant 
costs,  subsequent  readmission  costs  (if  any) ,  organ 
procurement  or  first  year  costs  was  available.  Further 
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inquiries  will  be  made  to  try  and  acquire  any  additional 
cost  in-formation  on  the  CHAMPUS  patients.  A  lack  of 
additional  CHAMPUS  cost  information  will  not,  however, 
hinder  this  study. 

Data  Collection 

The  method  used  to  determine  costs  for  each  category  are 
as  follows! 

Surqeryt  The  surgery  costs  will  be  derived  from 
the  MEPRS.  The  MEPRS  step-down  allocates  personnel, 
supplies  and  equipment,  and  various  overhead  costs  to 
the  surgery  suite  and  anesthesiology  services.  Prior 
analysis  of  these  MEPRS  accounts  revealed  a  very 
accurate  reporting  system.  Therefore,  no  alterations  to 
the  methodology  were  required  for  these  areas.  The  unit 
of  measure  for  surgery  costs  are  minutes  in  surgery. 

This  unit  of  measure  was  chosen  because  it  lent  the  most 
accurate  means  to  determine  costs. 

The  overall  costs  for  surgery  suite  and 
anesthesiology  are  divided  by  the  total  number  of 
surgical  and  anesthesiology  minutes  to  arrive  at  a  cost 
per  minute  in  the  areas  of  supplies,  labor  and  equipment 
and  support.  These  figures  are  then  multiplied  by  the 
number  of  minutes  for  surgery  and  anesthesiology  as 
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documented  in  the  liver  transplant  patients'  medical 
records.  The  total  numbers  are  then  combined  to  arrive 
at  the  cost  for  the  liver  transplant  operation. 

Pharmacy!  The  pharmacy  costs  for  this  study  will 
be  determined  on  an  individual  unit  basis.  Each 
patient's  pharmacy  issue  history  will  be  extracted  from 
the  pharmacy  computer  and/or  patient's  medical  record 
and  all  drugs  given  to  the  patients  will  be  recorded. 

The  unit/dose  supply  cost  will  be  obtained  for  each  drug 
along  with  the  estimated  labor,  equipment,  and  support 
costs.  The  riEPRS  provides  a  method  to  step-down 
pharmacy  cos'  »,  but  this  method  was  not  selected  because 
it  would  not  come  close  to  providing  accurate  data  for  a 
liver  transplant  procedure.  The  MEPRS  takes  the  total 
dollar  figure  of  pharmacy  costs  (including  stepped-down 
support  costs)  for  a  particular  medical  service  and 
divides  that  number  by  the  total  number  of  prescriptions 
filled  for  that  service  to  arrive  at  the  average  cost 
per  prescription. 

The  liver  transplant  patient  uses  an  extraordinary 
amount  of  drug  items  when  compared  to  other  inpatients. 
Many  of  these  drugs  are  also  very  expensive  when 
compared  with  the  average  drug  item  cost.  The  MEPRS 


•‘REPRODUCED  AT  GOVERNMENT  EXPENSE" 


Livar  Transplantation  Costs 

24 


procedure  to  allocate  pharmacy  costs,  if  used,  would 
severely  understate  the  true  pharmacy  costs  in  this 
instance. 

Laboratory!  The  laboratory  costs  for  this  study 
are  also  determined  on  an  individual  basis.  The  MEPRS 
provides  a  method  to  step-down  laboratory  costs  for  a 
particular  service  but,  like  the  pharmacy,  the  liver 
transplant  patient  requires  an  inordinate  number  of 
laboratory  tests  and  the  data  would  be  skewed  if  the 
MEPRS  information  was  used.  Therefore,  the  laboratory 
tests  performed  on  each  patient  will  be  extracted  from 
the  laboratory  computer  and/or  patients'  record.  The 
laboratory  costs  are  based  on  weighted  units  as  assigned 
by  the  College  of  American  Pathologists  (CAP).  Supply 
costs  for  the  tests  (reagents,  etc.)  are  available  from 
laboratory  records  using  the  Medical  Supply 
Issue/Turn-In  Summary  document.  Labor  and  sunport  costs 
are  derived  by  taking  overall  costs  and  multiplying  them 
by  the  various  CAP  weighted  unit. 

Blood  Bank!  The  blood  bank  costs  will  be  computed 
similar  to  the  way  the  laboratory  costs  are  to  be 
computed.  Blood  bank  products  are  normally  stepped-down 
during  MEPRS  but,  because  of  the  extraordinary  amount  of 
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blood  products  used  by  liver  transplant  patients,  these 
costs  will  be  calculated  separately  to  ensure  accurate 
data.  Blood  bank  in-formation  will  be  obtained  -from  the 
laboratory  computer  system  and  the  patients'  medical 
records.  Supply  costs  will  be  determined  by  the  of-ficer 
in  charge  (QIC)  of  the  blood  bank  using  various 
procurement  documents  as  the  blood  products  do  no  have 
CAP  weighted  values.  The  labor  and  support  costs  will 
be  determined  utilizing  the  CAP  weighted  values. 

Radiology!  The  radiology  costs  are  arrived  at  by 
taking  the  weighted  procedure  value  for  each  type  of 
exam  and  multiplying  it  by  the  MEPRS  cost  per  weighted 
procedure.  Radiology  costs  are  somewhat  easier  to 
arrive  at  versus  pharmacy  and  laboratory  costs  because 
the  cost  of  radiology  supplies  (radiology  film, 
developing  solution,  etc.),  remains  relatively  constant 
from  one  procedure  to  another  whereas  drug  item  and 
reagent  costs  differ  significantly. 

Surgical  ICUi  The  basic  surgical  ICU  costs  came 
from  the  MEPRS  Detail  Unit  Cost  Report.  It  is  necessary 
to  identify  and  subtract  the  ancillary  service  costs 
from  the  overall  MEPRS  Surgical  ICU  costs  since  the 
ancillary  costs  are  calculated  individually  for  each 
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patient.  The  ancillary  services  (i.e.,  pharmacy, 
radiology,  laboratory  and  blood  bank)  allocate  a  portion 
of  their  costs  to  the  Surgical  ICU  in  the  MEPRS 
step-down  procedures.  Additionally,  the  ancillary 
services  also  distribute  some  costs  to  several 
subaccounts  that  later  allocate  a  percentage  of  their 
costs  to  che  Surgical  ICU  during  the  step-down  process. 
Therefore,  the  step-down  ancillary  costs  were  identified 
and  eliminated  from  the  overall  MEPRS  Detail  Unit  Cost 
Report  figure  for  the  Surgical  ICU. 

Another  factor  that  was  considered  in  determining 
Surgical  ICU  costs  was  the  intensity  of  patient  care 
given  the  liver  transplant  patients.  The  liver 
transplant  patient  requires  much  more  intensive  nursing 
care  than  the  "rountine"  Surgical  ICU  patient.  There 
was  also  noted  to  be  a  greater  usage  of  medical  supplies 
and  medical  equipment  expended  on  the  liver  transplant 
patients.  Based  on  this  information,  it  was  determined 
that  the  intensity  of  care  given  these  liver  transplant 
patients  is  approximately  double  that  given  to  the 
"routine"  Surgical  ICU  patients  (M.  Schell,  personal 
conversation,  31  May  1990). 

Analyzing  the  information  presented  above,  the  cost 
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•for  each  Surgical  ICU  bed  day  is  determined  by  taking 
the  overall  Surgical  ICU  costs,  minus  ancillary 
services,  and  dividing  that  number  by  the  total  number 
of  bed  days.  This  equation  gives  the  average  cost  per 
Surgical  ICU  patient  per  bed  day.  This  number  is  then 
multiplied  by  the  total  number  of  Surgical  ICU  bed  days 
as  recorded  in  the  patients'  medical  records.  This 
number  is  then  doubled  because  the  intensity  of  care 
given  the  liver  transplant  patients  is  considered  to  be 
double  that  of  the  "routine"  Surgical  ICU  patients. 

Other  Bed  Daysi  This  category  identifies  all  other 
inpatient  bed  day  costs  other  than  Surgical  ICU  days. 
MHMC  has  a  transplant  ward  where  all  transplant  patients 
(i.e.,  kidney,  liver,  pancreas,  etc.)  receive  inpatient 
care.  This  ward  is  somewhat  similar  to  a  general 
medical  ward  in  staffing  and  treatment  regimen.  The 
liver  transplant  patients  are  usually  transferred  to 
this  ward  once  they  are  stable  enough  to  leave  the 
Surgical  ICU.  As  with  the  Surgical  ICU  ward  costs,  all 
inpatient  wards  are  allocated  a  portion  of  ancillary 
service  costs  directly  and  indirectly  during  the  MEPRS 
step-down  process.  These  step-down  ancillary  costs  will 
be  identified  and  removed  from  the  overall  inpatient 
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ward  costs  prior  to  development  o-f  the  cost  equation  -for 
this  study.  The  equation  used  to  determine  other 
inpatient  bed  days  is  developed  by  taking  the  overall 
transplant  ward  costs,  minus  ancillary  service  costs, 
and  dividing  that  number  by  the  overall  patient  bed 
days.  This  -figure  is  then  multiplied  by  the  number  o-f 
liver  transplant  bed  days  -for  each  patient. 

Organ  Procurement!  This  category  is  used  to 
identi-fy  all  costs  associated  with  procurement  o-f  the 
donor  liver.  The  costs  associated  with  organ 
procurement  can  vary  signi-f icantly  -from  patient  to 
patient.  This  category  will  identi-fy,  if  applicable, 
the  cost  of  the  organ,  the  professional  costs  to  harvest 
the  organ,  and  the  transportation  costs  to  retrieve  the 
organ. 

Reliability  and  Validity 

The  reliability  of  the  data  extraction  and 
collection  method  is  very  sound  and  can  be  duplicated  in 
future  studies.  The  reliability  is  based  on  the 
knowledge  that  the  information  gathered  (on  the  four 
patients  treated  at  WHMC)  in  this  study  can  be 
replicated  by  another  person  using  the  same  design  and 
data  gathering  methods.  Most  of  the  workload 
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in-formation  in  this  study  will  be  gathered  -from  two 
separate  sourceei  the  patients'  inpatient  medical 
records  and  the  WHMC  computer  system  (including  MEPR9) . 
Minor  discrepancies,  if  any,  will  be  documented, 
researched,  and  corrected  to  assure  accuracy. 

The  information  provided  by  CHAMPUS,  however,  can 
not  be  considered  as  reliable  as  the  MHMC  information 
because  it  is  summarized  data  without  much  detail  about 
what  is  included  in  the  total  cost.  This  statement  is 
based  on  the  unavailability  of  source  documents 
(itemized  patient  billing  statements)  to  help  the  author 
define  and  accurately  determine  the  various  inputs  to 
the  data  that  comprised  the  CHAMPUS  costs.  Further 
documentation  might  be  required  from  CHAMPUS  in  order  to 
authenticate  their  cost  figures. 

The  validity  of  the  instrument  used  to  compute  the 
cost  per  liver  transplant  at  WHMC  is  a  combination  of 
methods  widely  used  and  accepted  as  appropriate  by  many 
of  the  experts  in  the  financial  management  arena  as 
mentioned  by  Berman  et  al  (1986)  and  Herkimer  (1986). 

The  methods  used  were  promoted  by  the  American  Hospital 
Association  (Herkimer,  1986)  and/or  Broyles  it  Rosko 
(1986)  and  Tselepis  (1989).  The  methods  selected  for 
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use  in  this  study  are  a  combination  of  cost  analysis 
methods  that  are  individually  adapted  to  each  of  the 
eight  major  categories  that  compose  the  total  cost  of 
the  liver  transplant  procedure.  The  author  individually 
adapted  various  methods  for  each  section  to  offset 
foreseen  shortfalls  in  the  use  of  only  one  system.  In 
addition,  the  MEPRS  data  base  was  noted  to  have  many 
shortcomings  when  trying  to  determine  the  total  costs 
involved  with  a  particular  disease  or  diagnosis  as  the 
MEPRS  does  not  take  into  account  the  intensity  of  care 
required.  The  various  methods  selected  by  the  author 
take  into  account  the  high  intensity  of  care  required  to 
treat  the  liver  transplant  patients  as  noted  by  Chu  et 
al  <1988)  and  Plevak  et  al  <1989)  . 

The  validity  of  the  CHAMPUS  data  is  taken  at  face 
value  because  the  it  could  not  be  completely  determined 
as  to  the  specific  data  that  comprised  the  CHAMPUS 
costs.  The  costs  appears  to  be  a  summary  of  the 
professional  costs,  organ  procurement  costs,  operative 
costs,  and  postoperative  costs  up  until  discharge  for 
the  patients  receiving  liver  transplants  over  an  15 
month  reporting  period.  'here  was  no  availability  of 
data  to  determine  the  average,  if  any,  of  preoperative 
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care  or  whether  or  not  there  were  any  subsequent 
readmissions  oi  any  of  the  CHAHPUS  patients  for 
follow-up  care.  Numerous  inquiries  were  made  to 
OCHANPUS  in  an  attempt  to  obtain  individual  patient 
information  and/or  retrieve  the  patient  billings 
statements.  Unfortunately,  these  attempts  proved 
unsuccessful . 
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CHAPTER  III 
RESULTS 

The  overall  results  of  this  study  indicate  that 
WHMC  can  provide  liver  transplant  operations  at  a  cost 
that  is  less  than  the  government's  share  paid  under 
CHAMPUS.  The  average  cost  o-f  the  -four  liver 
transplants  per-formed  at  WHMC  between  May  1989  and 
April  1990  was  ♦79,656  afi  compared  to  the  average  cost 
of  ♦96,887  for  the  34  liver  transplants  performed  under 
CHAMPUS  during  a  15  month  period  mding  31  Dec  1988t 
The  average  cost  per  bed  day  for  the  WHMC  patients  was 
♦1,991  as  compared  to  the  CHAMPUS  average  cost  per  bed 
day  of  ♦3,086.  The  average  length  of  stay  (ALOS)  was 
31.4  days  for  the  CHAMPUS  patients  and  40.0  days  for  the 
WHMC  patients.  These  figures  are  comparatively  shown 
below: 


CHAMPUS 

WHMC 

NUMBER  OF  CASES 

34 

4 

COST  PER  CASE 

♦96,887 

♦79,656 

COST  PER  BED  DAY 

♦3,086 

♦1,991 

ALOS 

31.4 

40.0 
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The  summarized  cost  data  provided  above  is  a  cost 
comparison  of  liver  transplantation  cases  provided  under 
CHAMPUS  and  by  WHMC.  The  CHAMPUS  data  summarizes  34 
liver  transplantation  patients  who  were  treated  in  any 
one  of  a  number  of  CHAMPUS-approved  civilian  liver 
transplant  centers  located  throughout  the  United  States. 
The  CHAMPUS  data  only  provided  overall  hospital  costs 
<including  ancillary  services)  and  professional  costs 
for  the  initial  admission  episode  for  the  liver 
transplantation  procedure.  No  pretransplant  admission 
or  posttransplant  readmlssion  data  was  available.  Also 
omitted  from  the  CHAMPUS  data  were  the  costs  associated 
with  procuring  the  donor  organs. 

The  CHAMPUS  information  also  did  not  provide  any 
information  on  the  category  of  patient  treated  (l.e. , 
retired  military,  dependent  of  retired  military,  or 
dependent  of  active  duty  military)  which  has  a  bearing 
on  the  actual  cost  of  the  procedure.  This  is  due  to  the 
fact  that  the  CHAMPUS  program  uses  a  different 
deductable  rate  for  different  categories  of  patients. 

The  CHAMPUS  costs  reflected  are  the  actual  reimburrement 
amounts  (allowable  charges)  paid  for  by  CHAMPUS  and  not 
the  actual  overall  cost  per  liver  transplant. 
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The  WHMC  cost  data,  unlike  CHAMPUS,  is  an  actual 
cost  figure  of  the  resource  utilization  that  goes  into 
performing  a  liver  transplant  operation.  The  WHMC  data 
used  to  calculate  costs  Mas  tailored  to  match  the  data 
tnat  was  used  to  compute  the  CHAMPUS  cost  figures.  The 
information  on  the  WHMC  patients  did  not  include  any 
services  that  were  not  similarly  included  for  the 
CHAMPUS  patients.  The  WHMC  patient  information  was 
easily  assessable  and  extremely  complete.  The  cost 
information  was  organized  in  such  a  manner  as  to  provide 
a  sound,  realistic  picture  of  actual  costs  for  each  of 
the  four  WHMC  patients. 

The  methodology  used  to  determine  the  actual  costs 
for  each  of  the  WHMC  patients  was  customized  for  this 
study.  Patient  costs  were  separated  into  one  of  eight 
major  cost  finding  categories.  This  action  was  taken 
because  the  literature  identified  the  high  intensity  of 
care  and  resource  utilization  required  by  a  liver 
transplant  patient.  The  author  developed  spreadsheets 
for  many  of  these  categories.  The  complete  summary  of 
the  cost  information  for  the  WHMC  patients  is  located  at 
appendices  4-7.  Appendix  3  is  a  summary  of  each  of  the 
eight  major  cost  categories  for  each  of  the  patients. 
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The  cost  information  for  the  four  WHMC  patients  broken 
out  by  category  is  as  follows! 


AVERAGE  COST 


SURGICAL  PROCEDURE  $9,676 

PHARMACY  $15,257 

LABORATORY  $4,66S 

BLOOD  BANK  $5,568 

RADIOLOGY  $2,238 

SURGICAL  ICU  $37,385 

OTHER  BED  DAYS  $4,864 

ORGAN  PROCUREMENT _ $12.544* 

TOTAL  $92,200 


*  This  figure  is  not  included  in  the  total  cost 
figure  of  $79,656  used  as  a  comparison  against 
the  CHAMPUS  cost  figure. 

The  results  of  this  study  are  considered  very 
accurate  and  complete  from  the  WHMC  standpoint  and 
coincide  with  the  limited  information  provided  by 
CHAMPUS.  The  information  provided  by  CHAMPUS  is 
somewhat  vague  and  not  as  detailed  as  the  researcher 
would  like,  but  does  provide  a  cost  figure  that  is 
comparable.  This  study  is  considered  sound  in  that  the 
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cost  data  -from  UIHMC  was  comparabla  to  the  data  reporte'd 
by  CHAMPUS. 
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CHAPTER  IV 
DISCUSSION 

The  actual  cost  involved  in  per-forming  liver 
transplant  operations  varies  significantly  from  medical 
facility  to  medical  facility  and  patient  to  patient. 

The  literature  review  provided  many  cost  estimates  with 
a  wide  range  of  overall  costs.  How  much  a  liver 
transplant  actually  costs  is  determined  in  large  part  by 
what  information  is  included  in  the  cost  analysis  study. 

The  researcher  acks.c  .-dges  and  recogr^yes  that 
there  is  a  difference  between  the  terms  "costs"  and 
"charges".  This  difference  was  pointed  out  in  the 
literature  review  by  Evans  (1985).  WHMC  is  a  United 
States  government  facility  and  is  budgeted  by  the 
government  on  a  cost  basis.  In  other  words,  WHMC  only 
receives  the  amount  of  money  necessary  to  cover  actual 
costs.  CHAMPUS,  on  the  other  hand,  reimburses  civilian 
physicians  and  hospitals  on  billed  charges  which  are 
more  than  actual  costs.  Even  the  not  for  profit  medical 
facilities  must  charge  more  than  actual  costs  in  order 
to  provide  revenue  for  expansion  and  capital 
acquisitions.  The  "bottom  line"  of  this  study  was, 
however,  to  determine  if  it  was  less  expensive  to  the 
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government  to  perform  liver  transplant  operations  at 
WHMC  or  under  CHAMPUS.  Therefore,  the  definitions  of 
costs  and  charges  are  irrelevant  to  this  study  as  costs 
and  chargee  can  be  compared  when  trying  to  determine  the 
total  expenditures  per  liver  transplant  procedure  paid 
for  by  the  government. 

The  most  important,  and  most  difficult,  aspect  of 
this  study  was  determining  what  patient  care  services 
were  to  be  included  into  the  MHMC  cost  equation. 
Specifically,  the  WHMC  cost  information  had  to  coincide 
with  the  CHAMPUS  information  in  order  to  provide  a 
realistic  cost  analysis.  As  mentioned  earlier,  the 
CHAMPUS  information  was  hard  to  acquire,  extremely 
limited,  and  rather  vague.  This  vagueness  was  expected 
as  the  literature  indicated  that  cost  information  on 
liver  transplantation  was  somewhat  fragmented  and 
incomplete  <Chu  et  al,1988;  Evans,  1984).  The  CHAMPUS 
information  only  accounted  for  a  portion  of  the  total 
costs  of  liver  transplantation.  For  this  reason,  the 
WHMC  cost  analysis  only  included  costs  similar  to  those 
reported  by  CHAMPUS  thus  providing  a  sound  cost 
comparison  study. 

The  findings  of  this  study  provide  a  detailed 
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analysis  o-f  the  cost  in  performing  liver  transplants  at 
WHMC.  The  comparison  between  the  MHMC  costs  and  the 
CHAMPU8  costs,  as  reported,  clearly  indicate  that  MHMC 
can  perform  liver  transplant  operations  at  a  lower  cost 
to  the  government  than  CHAMPUS.  The  study  summarizes 
costs  into  the  two  major  categories  <cost  per  liver 
transplant  and  cost  per  bed  day)  to  further  strengthen 
the  cost  comparison. 

The  cost  per  procedure  dollar  amounts  can  be 
misleading  in  a  cost  comparison  study  of  liver 
transplants  because  there  are  many  variables  that  can 
impact  costs.  Some  of  these  variables  are  age,  the  type 
of  liver  disease,  and  the  overall  medical  condition  of 
the  patient.  Liver  transplant  patients  categorized  as 
Brade  I  patients,  on  average,  will  cost  less  to  treat 
than  Grade  III  patients  as  noted  by  Mi  I  Hams  et  al 
(1987).  This  information  was  available  for  the  WHMC 
patients  but  was  unavailable  for  the  CHAMPUS  patients. 
Therefore,  costs  for  WHMC  patients  and  CHAMPUS  patients 
were  also  compared  using  a  well  accepted  unit  of  measure 
for  patient  costs,  cost  per  bed  day.  The  total  costs 
were  combined  to  determine  the  average  cost  per  bed  day 
figure. 
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An  analysis  of  the  WHMC  cost  -findings  was 
consistent  with  the  literature.  The  liver  transplant  is 
an  expensive  medical  procedure  in  every  aspect  which  was 
pointed  out  by  Chu  et  al  (1988)  and  Plevak  et  al  (1989). 
Especially  expensive  is  the  cost  associated  with  the 
ancillary  service  areas.  The  average  WHMC  liver 
transplant  patient  required  an  excessive  amount  of 
ancillary  services  when  compared  to  other  surgical  or 
medicine  patients  which  was  consistent  with  the  findings 
of  Chu  et  al  (1988).  In  addition,  the  liver  transplant 
patient  remained  in  the  hospital,  on  the  average,  more 
than  four  times  that  of  the  "normal"  WHMC  patient.  The 
"normal"  WHMC  patient  is  the  sum  average  of  al 1 
patients  at  WHMC  without  regards  to  sex,  age,  type  of 
medical  care  required,  or  any  other  factors.  The  ALOS 
for  the  "normal"  WHMC  patient  was  approximately  9.2  days 
as  compared  to  40.0  days  for  the  liver  transplant 
patient . 

The  cost  of  the  operations  for  the  WHMC  patients 
also  depended  in  large  part  on  the  preoperative 
condition  of  the  patients.  Two  of  the  WHMC  patients 
only  had  one  operative  procedure  during  their  inpatient 
stay  while  the  other  two  patients  required  multiple 
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operations  in  addition  to  the  liver  transplant 
operation.  This  was  consistent  with  the  literature  and 
could  be  expected  as  the  general  health  o-f  the  patient 
is  a  factor  in  the  intensity  o-f  medical  care  and  cost  of 
a  liver  transplant  <Williams  et  al ,  1987).  The  liver 
transplant  operations  were  very  lengthy  procedures  but 
were  within  the  expected  time  limits  identified  in  the 
literature  (Luebs,  1985|  Van  Thiel  et  al ,  1982).  The 
CHAMPUS  information!  once  again,  did  not  specify  the 
number  of  operations,  other  than  the  liver  transplant 
operationu,  its  patients  underwent. 

WHMC  spent  an  average  of  $12,544  for  procurement  of 
the  donor  organs.  This  figure  was  more  costlier  than 
the  literature  suggested  (Chu  et  al ,  1988).  CHAMPUS  did 
not  provide  any  information  on  the  average  cost  of  the 
donor  organs  and  it  was  not  included  in  their  overall 
cost  information  provided  to  the  researcher.  Therefore, 
this  cost  was  eventually  omitted  from  the  overall  WHMC 
cost  before  it  was  compared  against  the  CHAMPUS  cost. 

The  average  length  of  stay  for  the  CHAMPUS  patients 
was  31.4  days  as  compared  to  40.1  days  for  the  WHMC 
patients.  The  CHAMPUS  data  only  included  the  inpatient 
time  for  the  patients'  operation  and  follow-up  care.  No 
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extensive  pretraneplant  inpatient  care  or  subsequent 
rsadmission  data  was  available.  The  MHhC  data  did 
initially  include  pretransplant  inpatient  care  -for  the 
four  patients.  This  information  was  excluded,  however, 
from  the  final  cost  analysis  used  for  comparison  with 
the  CHAMPUS  cost  data.  The  AL08  for  the  CHAMPUS 
patients  (31.4  days)  was  considered  low  based  on  the 
literature  review  while  the  ALOS  for  the  WHMC  patients 
(40.0)  was  within  the  expected  range  of  38.0  to  50.4 
days  as  noted  in  the  literature  (Brygar,  1990|  Williams 
et  al,  1987). 

The  cost  per  bed  day  for  the  CHAMPU8  patients  was 
#3,086  whereas  the  cost  for  the  WHMC  patients  was 
#1,991  per  bed  day.  CHAMPU8  cost  per  bed  day  was  much 
higher  than  the  coats  per  bed  day  identified  in  the 
literature.  The  WHMC  cost  per  bed  day,  on  the  other 
hand,  was  much  lower  than  the  costs  identified  in  the 
literature  (Brygar,  1990|  Williams  et  al ,  1987).  The 
CHAMPUS  cost  per  bed  day  was  expected  to  be  a  little 
higher  than  WHMC  cost  because  the  highest  percentage  of 
costs  involved  with  the  WHMC  liver  transplant  patients 
was  associated  with  the  surgical  procedure  and 
postoperative  recovery  in  the  Surgical  ICU.  Cost  per 
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bed  day  tends  to  decrease  over  time  as  the  patient 
becomes  physically  better  and  requires  less  and  less 
intensive  nursing  care.  Ironically,  two  of  the  WHMC 
patients  required  extensive  care  in  the  Surgical  ICU 
following  the  transplant  surgery  (52  days  and  35  days) 
which  brought  the  average  Surgical  ICU  time  for  all  WHMC 
patients  to  27.5  days.  However,  WHMC  was  still  able 
provide  care  at  a  much  lower  cost  per  bed  day  than 
CHAMPUS.  No  information  was  available  from  CHAMPUS  that 
provided  the  average  number  of  days  spent  by  CHAMPUS 
patients  in  the  Surgical  ICU. 

Ancillary  services  costs  for  the  WHMC  patients 
(pharmacy,  laboratory,  radiology,  and  blood  bank)  were 
expensive  when  compared  against  the  average  costs  for 
all  WHMC  inpatients.  This  was,  once  again,  expected 
since  high  ancillary  service  costs  were  identified  with 
liver  transplantation  in  the  literature  (Chu  et  al , 
1988).  The  average  WHMC  ancillary  costs  for  liver 
transplant  patients  were,  however,  much  lower  than  the 
average  of  patients  treated  in  civilian  hospital  as 
noted  by  Grygar  (1990)  and  Rauch  (1989).  There  were  no 
ancillary  service  cost  information  provided  for  the 
CHAMPUS  patients.  The  average  cost  for  ancillary 
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services  per  bed  day  for  liver  transplant  patients 
treated  in  selected  civilian  hospitals  and  WHMC  along 
with  the  average  ancillary  service  costs  per  bed  day  for 
the  "normal"  WHMC  patient  are  provided  below: 


LIVER  TRANSPLANTS 


CIVILIAN 

HOSPITALS 

WHMC 

OTHER 

PATIENTS 

WHMC 

PHARMACY 

$513.83 

$381.43 

$39.91 

LABORATORY 

$960.63 

$116.70 

$27.20 

BLOOD  BANK 

NA 

$139.20 

$3.90 

RADIOLOGY 

$112.99 

$55.95 

$13.90 

Overall  cost  (government)  per  case  for  CHAMPUS 
patients  was  #96,887.  This  figure  represents  the 
average  acceptable  reimbursable  amount  paid  for  by 
CHAMPUS  and  does  not  include  or  mention  the  average 
deductible  amount  paid  for  by  the  patients  or  cost  of 
organ  procurement  <K.  Zimmerman,  personal 
communication,  9  July  1990).  CHAMPUS  beneficiaries  pay 
either  a  $1,000  or  $10,000  deductible  based  on  their 
beneficiary  status.  Therefore,  the  actual  overall  cost 


of  the  liver  transplants  performed  under  CHAMPUS, 
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including  the  deductible  -fee  and  the  organ  procurement 
cost  is  somewhere  in  the  range  o-f  sfl05,000  to  <=120, 000. 
This  -figure  is  more  w’thin  the  range  o-f  the  costs 
re-ferenced  in  the  literature  (Grygar,  1990;  Williams  et 
al,  1987). 

The  overall  WHMC  cost  per  liver  transplant  patient 
was  ^84,520,  not  including  the  organ  procurement  cost  o-f 
$12,544.  The  WHMC  cost  was  much  lower  than  the  CHAMPUS 
reimbursable  erst  and  the  cost  estimates  ..denti-fied  in 
the  literature  by  Grygar  <1990),  Rauch  <1989),  and 
Williams  et  al  <1987).  The  WHMC  cost  is,  perhaps,  the 
most  complete  and  accurate  of  all  the  cost  figures 
referenced  because  each  and  every  resource  involved  in 
the  treatment  of  the  patients  was  tracked.  In  addition, 
the  WHMC  costs  are  "true"  costs  in  that  all  government 
medical  facilities  identify  only  the  actual  costs  paid 
by  the  government  for  supply/equipment  items,  personnel 
costs,  overhead  costs,  etc. 

The  majority  of  the  cost  information  for  the  WHMC 
patients  was  taken  from  the  MEPRS  reports  from  Oct  88  - 
Mar  89  versus  using  up-to-date  (1990)  cost  figures. 

This  was  done  to  provide  an  accurate  comparison  with 
CHAMPUS  cost  information  which  provided  data  from  1988 
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and  1989.  It  would  not  have  been  appropriate  or 
accurate  to  compare  1988/1989  cost  data  against  1990 
cost  data. 
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CHAPTER  V 

CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions 

Ths  problsm  o-f  this  study  was  to  dstsrmine  if  WHMC 
could  perform  liver  transplants  at  a  lower  cost  to  the 
government  than  what  the  government  pays  for  these 
procedures  to  be  performed  in  civilian  medical 
facilities  under  CHAMPU8.  The  results  of  the  study  show 
conclusively  that  WHMC  can  perform  liver  transplant 
operations  at  a  lower  cost  to  the  government  than  the 
government  pays  for  under  CHAMPU8. 

The  results  of  the  study  were  expected  by  the 
researcher.  WHMC,  being  a  military  hospital,  is 
budgeted  by  the  United  States  government  on  a  cost 
basis.  This  means  that  only  the  actual  costs  associated 
with  providing  medical  care  will  be  funded  by  the 
government.  WHMC  is  not  allowed  to  make  a  profit  (or 
revenue  over  expenses),  whereas  civilian  hospitals  and 
physicians  charge  for  services  in  excess  of  what  it 
actually  costs  to  provide  that  service. 

Liver  transplantation  has  seen  tremendous 
advancements  in  patient  survival  rates  since  Dr. 

Starzl's  first  liver  transplant  operation  in  1963. 
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Liver  transplantation  is  now  a  well  recognized  treatment 
■for  certain  end  stage  liver  diseases.  Although  liver 
transplantation  is  an  expensive  medical  procedure,  the 
alternative  means  o-f  treating  patients  with  end  stage 
liver  disease  can  also  be  expensive.  Future  research 
and  development  in  the  area  o-f  liver  transplantation 
will,  perhaps,  expand  this  li-fe  saving  treatment  to  many 
more  people  while  at  the  same  time  reducing  the  average 
cost  to  the  patient. 

Recommendations 

The  researcher  offers  two  recommendations  based  on 
findings  and  observations  made  during  this  study.  These 
recommendations  aret  <i)  Expand  the  WHMC  liver 
transplant  service;  <2)  Conduct  further  research  in  the 
area  of  liver  transplantation  cost. 

The  first  recommendation,  expanding  liver 
transplant  services  at  WHMC,  serves  two  purposes.  The 
first  purpose  is  to  recapture  CHAMPUS  expenses 
associated  with  providing  a  medical  service  that  is  lees 
costlier  to  the  government  if  it  is  performed  in  a 
military  medical  facility.  The  second  purpose  served 
would  be  that  of  medical  research.  WHMC  is  a  major 
medical  research  facility  and  could  play  a  significant 
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impact  on  the  advancement  o-f  liver  transplantation 
surgery. 

The  second  recommendation,  conduct  further  research 
on  liver  transplantation  costs,  is  based  on  the  need  to 
better  account  for  the  resources  expended  in  providing  a 
high  intensity  health  care  service.  There  exists  very 
little  "sound"  cost  information  on  exact  costs 
associated  with  liver  transplant  procedures.  A  better 
cost  accounting  system  would  provide  decisions  makers 
with  the  knowledge  to  make  "tough"  decisions. 
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ROCEPHIN  $11.22  10.13  $0.09  $11.44  1  $11.22  $0.13  $0.09  $11.44 
SENNA  II  $11.22  $0.13  $0.09  $11.44  9  $100.98  $1.17  $0.81  $102.96 
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